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MATLAB codes for all model simulations are available as separate suppl. files
Supplementary Figures
Figure S1 | Intracellular reporters. Nuclear translocation of the fusion proteins IRF-7-CFP and NF-/p65-YFP represent activation of signal transduction following virus recognition by RIG-I/Mda5. The BAC reporter IFN--tGFP contains TurboGFP under control of the murine IFN-promoter and flanking regions. Within the BAC construct IRF-7-mCherry the mCherry gene is linked to the C-terminal end of the genomic IRF-7 sequence resulting in a fusion protein. The complete intron-exon organization of IRF-7 keeps intact. All reporter constructs were transfected into NIH3T3 cells and representative stable cell clones were used for the studies. NIH3T3 cells stably expressing the BAC construct IFN--tGFP were infected with 40 HAU/ml NDV for 1 hour. After 24 hours IFN--tGFP reporter expression and intracellular NDV HN protein were detected by flow cytometry. The bimodal behaviour of HN intensity clearly shows a subdivision between cells with replicating virus (left diagram). We divided the infected cells into three fractions with respect to HN-expression. The subpopulations expressing low and high HN protein contain nearly the same fraction of tGFP-positive cells (38% and 36%, respectively). By comparison, the fraction of tGFPpositive cells in the HN-negative population is negligible (6%) (right diagram).
Figure S1

Figure S3
Figure S4 NIH3T3 cells stably expressing the BAC construct IFN--tGFP were infected with 80 HAU/ml NDV for one hour at 4 C (black line) and 37 C (grey line). Cells were extensively washed with cold or pre-warmed medium, respectively, pre-warmed medium was added to both cultures and cells were subjected to time-lapse microcopy in a 37 C incubation chamber. Pictures were taken every 20 minutes. The onset time points for IFN--tGFP expression in individual cells were determined at each time frame and the increase in the total number of tGFP-positive cells was plotted over time.
Figure S5
Figure S6 | Synchronous nuclear translocation of endogenous IRF-3 and NF-B.
NIH3T3 cells were seeded on cover slips (10 cells/ml) and infected with NDV (80 HAU/ml), transfected with poly I:C (5µg/ml) or left untreated. After 8h, cells were fixed and immunofluorescent staining was performed for the endogenously expressed p65 subunit of NF-B and for IRF-3. Nuclei were stained with DAPI. As both primary antibodies were raised in rabbits staining control was done to check that blocking prevents cross-staining of secondary antibody (right panel). 
Figure S6
Figure S8
Figure S9 | Kinetics of IFN-500 U/ml IFN-cells/ml). At different time points supernatant (black diamonds) was collected and type I IFN concentration was determined in the medium by using Mx2-Luc cell-based assay (Kugel et al., 2010) . IFN stability in conditioned medium at 37 C was measured in parallel (grey squares).
Figure S9
Figure S10 For details see Supplementary Text S1. (D) Dots: Measured fraction of IRF-7-mCherry positive cells; primary data are shown in Figure 5A , the maximum over the time course is plotted for each IFN-Michaelis-Menten-type function (Supplementary Text S1). Figure 3A) . Distribution of tGFP expression onset over time following NDV infection (n = 456) or following poly I:C lipofection (n = 140) is shown as histograms with 1.5 h bins.
Figure S11
Movie S1 This movie shows IFN--tGFP reporter cells infected with NDV (80 HAU/ml) in a time lapse of 20 h (pictures taken every 0.5 h). Temporal and quantitative heterogeneity of IFNexpression becomes evident by following the cells. (MPG format; 2.0 MB)
Movie S2
The movie presents IRF-7-mCherry cells upon stimulation with IFN-(500 U/ml). This clip covers about 50 h with pictures taken every 0.5 h. The kinetics of IRF-7 expression resulting from IFN-treatment within individual cells become obvious. (MPG format; 2.7 MB)
Supplementary Movies
These modeling files are available online:
Model_Figure_6
Comparison_model_experiment_Figure_7A Paracrine_amplification_Figure_7B Parameter_estimation_NFkB_IRF_activation_Figure_S10_A_B Parameter_estimation_IFNb_expression_Figure_S10_C Parameter_estimation_ISG_induction_Figure_S10_D
All files are written in MATLAB.
